Since February 2010, detailed information on every home mortgage default and foreclosure in New York State must be filed with the New York State Banking Department (NYSBD). The data enables us to identify the financial characteristics that make a defaulted borrower more (or less) likely to enter the foreclosure process.
INTRODUCTION
Under a state law that was enacted on December 15, 2009, mortgage servicers must send a "preforeclosure filing" (PFF) notice to delinquent borrowers at least 90 days prior to filing for foreclosure on a primary residence in the State of New York. The notice informs homeowners that their loan is in default, lists the amount necessary to cure the default and lists measures that they can take to avoid foreclosure, such as negotiating a loan modification with their lender and consulting with a non-profit housing counselor (New York State Banking Department, 2009 ).
Since February 13, 2010, mortgage servicers are also required to file the notices with the New York State Banking Department (NYSBD), which collected an extraordinary level of detail on the loans. Among the many data fields collected are: the property address, the names of the borrowers, the current monthly payment, the delinquent contractual payments, the interest rate, whether the loan is a fixed-rate or adjustable-rate mortgage, the date and the amount of the original loan, the lien type, the loan term, whether the loan has been modified or not and whether an investor's approval is necessary to modify the loan. If the loan progresses to a lis pendens filing (i.e. the first step in the foreclosure process -the filing of the complaint), then servicers are also required to follow up on their initial filing with information on the entity filing for foreclosure.
The detail captured in the PFF data makes three forms of analysis possible. First, we can match the defaulted loans to publicly available data on originations from the Home Mortgage Disclosure Act (HMDA). By combining the HMDA and PFF data, we can see which borrowers were more likely to default. Second, we can compare the loans that entered the foreclosure process to those that did not. For reasons described below, we call this the "Short PFF" dataset. Finally, our "Full PFF" dataset allows us to compare defaulted loans across the years in which they were originated. This paper discusses the findings of our analysis of the Full PFF and Short PFF datasets. We discuss our analysis of the combined HMDA-PFF dataset in a separate paper (Doviak and MacDonald, 2011) .
Not surprisingly, the financial characteristics of a loan are the best predictors of progression from default to a lis pendens filing. Larger loan amounts, larger monthly payments and adjustable interest rates all make a defaulted borrower more likely to enter the foreclosure process. Although the PFF data does not contain the loan-to-value ratio, we can surmise that borrowers who took out larger loans were left with less equity (or even negative equity) in his/her home after home prices tumbled during the recent economic and financial crisis. Consequently, borrowers who took out larger loans may have had greater incentive to walk away from the loan and shift the loss onto the lender.
Another shortcoming of the PFF data is that it does not contain information on the borrower's current or past income. Nonetheless, we can surmise that larger monthly payments would make it more difficult for the borrower to remain current on the loan.
All else equal, a higher interest rate also increases the borrower's monthly payments, thus making the loan more difficult to repay. In this regard, it is important to note that mortgages without a fixed interest rate were more likely to progress from default to a lis pendens filing than those with a fixed interest rate. Once again, this is not surprising. When interest rates reset upward, the increasing cost of these adjustable-rate mortgages left borrowers unable to afford the mortgage.
What is surprising is the Home Affordable Modification Program (HAMP) may have been more successful in preventing foreclosure than its critics suggest. Like many other studies, we find that HAMPmodified mortgages progress to a lis pendens filing a higher rate than mortgages in default that were not modified or were modified outside of the HAMP program. The higher rate of progression may be attributable to the longer length of time HAMP-modified mortgages have been delinquent however. After controlling for delinquency length (and other factors), we find that HAMP-modified mortgages were less likely to progress to a lis pendens filing, which indicates that the HAMP program may have been effective in helping defaulted borrowers avoid foreclosure.
Prior to discussing those findings, we will first discuss the literature on mortgage modification and foreclosure prevention in section 2. Then, in section 3, we describe the PFF data in more detail and how we prepared it for analysis. Section 4 is the heart of this paper. It explores the question of "Who enters the foreclosure process?" by comparing the defaulted loans that did not enter the foreclosure process to those that did. To control for the many different factors that can affect a the probability that a loan will progress from default to foreclosure, section 5 provides a very basic regression analysis that attempts to resolve some of the puzzles that we find in the comparisons and continues to explore the racial and ethnic dimensions of the 64th Annual Meeting NYSEA Proceedings, Volume 4 foreclosure crisis.
Section 6 concludes with a discussion of how lenders can use our findings to reduce the losses that they suffer when a loan enters the foreclosure process.
REVIEW OF THE FORECLOSURE PREVENTION LITERATURE
The subprime mortgage foreclosure crisis, which began in 2006 and escalated rapidly throughout 2007 and 2008, was one of the first indicators of the forthcoming bursting of the nation's housing bubble. It also foreshadowed the onset of the financial and credit crises that unfolded during 2008 -2009, resulting CoreLogic (2011) , at the end of the fourth quarter of 2010, approximately 11 million U.S. households -representing an estimated 23 percent of all homes with a mortgage -owed more on their homes than their home was worth. As of May 2011, more than two million borrowers were seriously delinquent on their loans (90 days or more past due), while another two million homeowners were in some stage of the foreclosure process as of (RealtyTrac, 2011 .
In an effort to avoid such outcomes, the US Other programs have been far less successful. Using its authority to provide mortgage insurance for refinancing the mortgages of borrowers at risk of default and foreclosure, the FHA introduced its HOPE for Homeowners Program in October 2008. Four months after the program began however, the FHA had only received 451 applications and closed a mere 25 loans, far short of the 400,000 homeowners that the program had been expected to help (Naylor, 2009) .
While changes were made to attract participation, its prospects are not very bright. One key problem is that participation is voluntary. Lenders do not have to agree to a modification that writes down any portion of the loan's value. A second problem is that the borrowers most in need are the one least like to be served by the program. For example, borrowers with a lower credit score or more erratic payment history must meet more stringent qualifying criteria. Moreover, payment-to-income ratios can run as high as 38 percent (U.S. Office of the Comptroller of the Currency, 2010). Such requirements deter both borrowers and lenders from participating.
More importantly, the continued decline in home values places lenders at risk of holding a loan that is greater than the home's value and thus eliminating the possibility of securitizing the loan. Home prices declined an average of 8.2 percent from first quarter 2010 through first quarter 2011 (Humphries, 2011) . The resulting low appraisal values have hindered millions of homeowners -not just those at risk -from refinancing their loans.
From the perspective of a borrower in a negative equity position, shifting losses onto the lender through the foreclosure process may be a regrettable but financially sensible course of action. Consequently, reductions in principal balance may be necessary to avert foreclosure. This was a primary finding of the State Foreclosure Prevention Working Group (SFPWG) 4 , which found that loan modifications involving "significant payment reduction has succeeded in creating more sustainable loan modifications" (2010). In particular, the SFPWG, which analyzed a longitudinal dataset from nine loan servicers, found that more recent modifications which included significant reductions in principal balance tend to have lower re-default rates than their counterparts. However, modifications with a significant reductions in principal balance represent just 20 percent of the loan modifications that they studied. In most modifications, the loan amount increased as service charges and late payments were rolled into the loan.
To convince the borrower to accept the modification, lenders and servicers preferred to reduce the monthly payment. In the SFPWG's dataset, 89 percent involved a reduction in monthly payments. Of those, the modification reduced the monthly payment by more than 10 percent in 77 percent of cases (State Foreclosure Prevention Working Group, 2010). 
THE NEW YORK STATE PRE-FORECLOSURE FILING DATA
As mentioned in the introduction, in February 2010, the New York State Banking Department (NYSBD) began collecting data on home mortgages in default. When the borrower defaults on his/her primary residence, his/her mortgage servicer sends him/her a "pre-foreclosure filing" (PFF) notice and transmits an extraordinary level of detail on the mortgage to the NYSBD. If the borrower does not cure the default within 90 days, the servicer may commence the foreclosure process with a lis pendens filing. If it chooses to do so, it must also inform the NYSBD of the lis pendens filing.
Because the PFF dataset contains information on both defaults and foreclosures, the analysis in this paper compares defaulted loans that did not progress to foreclosure to those that did. Given the 90-day window between the date that the PFF notice was sent and the commencement of foreclosure proceedings, such an analysis requires examination of a subset of the data. We refer to this subset as the "Short PFF" dataset to distinguish it from the "Full PFF" dataset, which contains all of the filings. This paper also makes reference to the Full PFF dataset because it is useful for comparing defaulted loans by year of origination. For example, table 7 shows that defaulted loans originated between 2004 and 2007 were more likely to be adjustable rate mortgages than loans originated in other years.
Prior to making those comparisons however, we first explain how we prepared the PFF dataset for statistical analysis in subsection 3.1. After providing that explanation, we discuss our comparisons in section 4 and we provide a very basic regression analysis in section 5. 
Preparing the Data for Analysis
Prior to performing an analysis of the PFF data, we had to remove duplicate filings because servicers who missed the three-business day deadline or submitted incorrect information would "re-file" the loan. Some servicers also submitted one filing for each borrower on the loan.
The duplicates were fairly easy to identify however, because servicers almost always included their loan numbers with the filing, so the combination of the servicer's identity and the loan number enabled us to uniquely identify each loan 5 . In cases where a servicer submitted one filing for each borrower, we compared the borrower's first and last name to the names of other borrowers on the loan to see if there was a co-applicant or not. Because servicers re-filed a loan to correct mistakes, we assumed that the filing which was submitted last contained the correct information. However if one of the duplicates contained information on a lis pendens filing, we retained that information.
Using this method, we found a total of 214,705 unique loans and 33,859 duplicates in the PFF dataset. From there, we removed records that contained obvious errors (e.g. loans that were originated in the future) and records of 90-day letters that were not mailed in the year 2010. This reduced the PFF dataset to 211,962 clean records.
To ensure comparability across loans, we chose to focus on first-lien mortgages. This reduced the PFF dataset to 186,366 records, but it was a necessary step because a first-lien mortgage is very different from a home equity line of credit (HELOC). The former is frequently taken for the purpose of purchasing a home, while the latter is often used for home improvement. Finally, we wanted to know which of the loans that were in default progressed to foreclosure. Given the required 90-day period between filing a pre-foreclosure notice and the commencement of foreclosure proceedings (with a lis pendens filing) -we also had to restrict our attention to the loans that were filed prior to July 1, 2010 when preparing the Short PFF dataset.
Ideally, we would have chosen a later cut-off date, but the fact that Bank of America, JP Morgan Chase and GMAC Mortgage suspended foreclosure actions in late-September 2010 left us with little choice. As table 2 shows, there was a sharp drop in the number of loans that progressed to a lis pendens filing among loans which received a pre-foreclosure filing from July 2010 onward.
Another difficulty arose because the law which required mortgage servicers to file the pre-foreclosure filing notices did not explicitly require servicers to notify the NYSBD when the mortgage progressed to a lis pendens filing. The NYSBD strongly pressed servicers to update the filings however and most servicers complied.
Nonetheless, the suspension of foreclosure action by three of the largest servicers and the small degree of non-compliance with the NYSBD's two-step filing process convinced us that we should limit the Short PFF dataset to loans submitted by servicers with at least 40 total filings and notified the NYSBD of a lis pendens filing on at least five percent of their loans. This step ensured that the information in the dataset would accurately reflect whether the loan progressed to a lis pendens filing or not.
WHO ENTERS THE FORECLOSURE PROCESS?
As mentioned in the introduction, the financial characteristics of a loan -such as the loan amount, monthly payment and whether the interest rate is fixed or adjustable -are the best predictors of progression from default to foreclosure.
For example, table 3 shows that -among borrowers who defaulted -56 percent of the ones who entered the foreclosure process with a lis pendens filing borrowed more than $250,000, whereas only 44 percent of the borrowers who did not go into foreclosure borrowed more than $250,000.
Unfortunately, the PFF dataset does not have information on the loan-to-value ratio, so we do not know if and how far the recent collapse in home prices pushed these borrowers "underwater." Nonetheless, borrowers who took out larger loans would have had greater incentive to shift their losses onto their 64th Annual Meeting NYSEA Proceedings, Volume 4 Another possible reason why defaulted borrowers with large loan amounts are more likely to enter the foreclosure process is because -all else equal -they would have to make larger monthly payments. In fact, the distributions are very similar. Table 4 shows that, among borrowers who defaulted, 58 percent of the ones who entered the foreclosure process had a monthly payment of $2,000 or more, whereas only 46 percent of the defaulted borrowers who did not progress to a lis pendens filing had a monthly payment in excess of $2,000.
Surprisingly however, there is no clear relationship between a defaulted borrower's current interest rate and his/her chances of progressing to a lis pendens filing (as shown in table 5). The lack of a clear relationship may be attributable to the fact that we're looking at borrowers who have already defaulted. A high interest rate may be a good predictor of default, but not a good predictor of progression to a 64th Annual Meeting NYSEA Proceedings, Volume 4 The characteristic of interest rates that does predict progression from default to foreclosure is whether the interest rate is fixed or adjustable. Defaulted mortgages with adjustable interest rates progress to a lis pendens filing at slightly higher (but statistically significant) rate, while mortgages with payment option adjustable interest rates and interest only mortgages progress at a much higher rate (as shown in table 6).
Borrowers' difficulty in repaying loans with an adjustable rate mortgages also helps to explain why loans originated between 2004 and 2007 constitute 62 percent of all pre-foreclosure filings (as shown in table 1). Of the loans that went into default, those that were originated between 2004 and 2007 were more likely to be adjustable rate mortgages those originated in other years (as shown in table 7).
Interestingly however, adding a co-borrower to the loan did not necessarily reduce the chances that a loan would progress from default to foreclosure. As table 8 shows, the percentage of defaulted loans that progressed to a lis pendens filing was approximately the same for loans with a co-borrower and loans without a co-borrower (although the difference is statistically significant). The regression model in section 5 however suggests that loans with a co-borrower are less likely to progress to foreclosure.
Not surprisingly, defaulted borrowers who have to make a larger delinquent payment (i.e. the missed monthly payments plus late fees, etc.) are more likely to progress from default to a lis pendens filing. As shown in table 9, 70 percent of defaulted borrowers who entered the foreclosure process owed $5,000 or more, whereas only 49 percent of defaulted borrowers who did not progress to a lis pendens filing owed $5,000 or more.
Finally, table 10 indicates that defaulted borrowers whose mortgages were modified via the Home Affordable Modification Program (HAMP) progress to a lis pendens filing at a higher rate than defaulted borrowers whose mortgages were either not modified at all or modified outside of the HAMP program. This is not necessarily evidence that the HAMP program was unsuccessful however. Table 12 shows that mortgage servicers tended to send a pre-foreclosure filing notice (i.e. our indicator of default) to borrowers in the HAMP program at a much later stage of delinquency and table 11 shows that borrowers who receive a pre-foreclosure filing notice at a later stage of delinquency are far more likely to progress to a lis pendens filing.
Consequently, the high rates of progression to a lis pendens filing among defaulted borrowers in the HAMP program may be attributable to the late stage at which the NYSBD was notified of the default. In section 5, we'll revisit this question and show that defaulted borrowers in the HAMP program are much less likely to progress to a lis pendens filing than defaulted borrowers whose mortgages were either not modified at all or modified outside of the HAMP program. 
SIMPLE ECONOMETRIC MODEL
With few exceptions, our findings that the financial characteristics of a home mortgages are good predictors of whether a loan progresses from default to foreclosure are not surprising. The rate of progression from default to a lis pendens filing is higher among defaulted borrowers who took out larger loans, who must make larger monthly payments and who face adjustable interest rates. There were two puzzles however. One puzzle was why the rate of progression to a lis pendens filing bore no relation to the size of the interest rate. Another puzzle was why the difference in the rate of progression was so small between defaulted borrowers with and without a co-borrower.
Finally, we saw that a larger proportion of defaulted borrowers whose mortgages were modified via the HAMP program progressed to a lis pendens filing, but this difference may be attributable to the fact that their loans were reported the the NYSBD at a later stage of delinquency, so table 10 is not necessarily an indictment of the HAMP program.
In an attempt to resolve some of these puzzles, this section presents a very basic regression analysis in which we use probit models to estimate the probability that a defaulted loan will progress from default to a lis pendens filing. This allows us to examine the effect of one variable while holding others constant. The analysis presented here makes no effort to place the variables in a theoretical framework. Nor does it make much effort to check for robustness across specifications. Such work is left to future research.
Prior to discussing the probit models of the probability that a borrower will progress from default to a lis pendens filing, it is worth noting that the overall rate at which loans in the Short PFF dataset progressed from default to a lis pendens filing is only about 16 percent. The low overall rate is attributable to two factors. First, table 11 shows that about half of them were delinquent for less than 60 days when the servicer filed the pre-foreclosure filing notice. These loans were less likely to progress to a lis pendens filing than those that had been deliquent for a longer period of time. Second, table 9 shows that about 48 percent of the borrowers who defaulted owed less than $5,000. Not surprisingly, their loans were less likely to progress to a lis pendens filing than borrowers who owed more.
In choosing variables to include in the probit models, we took note of the high degree of correlation among the original loan amount, the monthly payment and the amount of delinquent payment. Consequently, we excluded the original loan amount and the monthly payment from two of the regression models. This helps show that the original loan amount, the monthly payment and the amount of delinquent payment are all good predictors of progression from default to foreclosure.
Interestingly however, the regression results suggest that -after controlling for other factors -defaulted borrowers with an adjustable rate mortgage or a payment option adjustable rate mortgage do not progress to foreclosure at a significantly higher rate than defaulted borrowers with a fixed rate mortgage. However, the difference between defaulted borrowers with a fixed rate mortgage and defaulted borrowers with an interest only loan is statistically significant. Those with an interest only loan are more likely to progress to foreclosure.
The regression results also help resolve the two puzzles mentioned above. A defaulted borrower's probability of progressing to foreclosure is positively correlated with the interest rate that he/she pays on the loan and the coefficient is statistically significant.
The probit models also help resolve the puzzle that we observed in table 8 -the finding that loans with a co-borrower progress to foreclosure at approximately the same rate as those without co-borrower. After controlling for other factors, defaulted loans with a co-borrower are negatively correlated with the probability of progression to a lis pendens filing. Finally, the regression results indicate that the HAMP program was more successful than critics have argued. In the Short PFF dataset, defaulted borrowers with a HAMP-modified mortgage progressed to foreclosure at a higher rate, but the regression results suggest that this difference is attributable to the fact that they received a pre-foreclosure filing notice at a later stage of delinquency (as we saw in tables 10, 11 and 12). After controlling for other factors, defaulted borrowers with a HAMP-modified mortgage were significantly less likely to progress to foreclosure than their counterparts without a modification or with a non-HAMP modification.
CONCLUSION
Given our finding that large loan original amounts and high monthly payments are good predictors that a defaulted borrower will progress to a lis pendens filing, one could conclude that reducing the principal balances on home mortgages would substantially reduce the foreclosure rate.
Reducing principal balances may be impractical, however. In cases where borrowers have negative equity, this would require lenders to absorb potentially very large losses on their portfolio of mortgages. Secondly, an across-the-board reduction in principal balance would benefit a large number of borrowers who otherwise would not default on their mortgages.
If the modifications were well-structured however, so that the balance-sheet effect of the lower probability of progressing to foreclosure offsets the losses that the lender would suffer by taking the loan to foreclosure, then reducing principal balances might have the desired effect of reducing losses in the mortgage industry.
Assuming that such a structure could be found, it may depend on information that the NYSBD's preforeclosure filing data does not contain, such as the borrower's income or the purpose of the loan. The publicly-available data from the Home Mortgage Disclosure Act (HMDA) does contain this information however, so in future work, we plan to incorporate the information from the HMDA dataset into the Short PFF dataset to see how those factors affect a borrower's probability of progressing from default to foreclosure and explore other options that may help the industry reduce its losses. In that analysis, we will also attempt to quantify the savings that the industry would achieve from such modifications.
